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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 20 and 22-25 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Torgerson et al. (6,523,935) in view of Komplin et al. (6,106,096) and Mitani et al. 
(5,697,144). 

In regards to claim 20, Torgerson et al. (935') discloses a printhead (100, Fig. 1) 
for a thermal ink jet printer, the printhead comprising: a semiconductor substrate (1 1 , 
Fig. 3) containing at least one ink feed edge and a plurality of heater resistors (56, Fig. 
4) spaced a distance from the ink feed edge, each of the heater resistors (56, Fig. 4) 
having a resistance ranging from about 80 to about 200 ohms; a thick film layer 
attached to the semiconductor substrate, the thick film layer having formed therein a 
plurality of ink feed chambers (19, Fig. 3) and ink feed channels (29, Fig. 29) 
corresponding to the plurality of ink ejection actuators; and a nozzle plate (13, Fig. 3) 
attached to the thick film layer, the nozzle plate containing a plurality of nozzle holes 
(21, Fig. 3) in the nozzle plate corresponding to the plurality of ink feed chambers (19, 
Fig. 3), wherein adjacent nozzle holes are spaced apart with a pitch ranging from about 
600 to about 2400 dpi and wherein the distance from the ink feed edge is substantially 
the same for each of the heater resistors [Column 2 lines 54-56; 58-60, Column 3 lines 
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15-16; 20-22; 33-47]. Torgerson et al. (935') does not disclose whether the film layer is 
thin or thick. 

Komplin et al. (096') teach a printhead including semiconductor substrate, thick 
polymeric layer capable of containing ink chambers and ink channels, and nozzle plate 
attached to the polymeric layer [Column 1 lines 50-53; 54-58]. 

The prior art, Torgerson et al. (935') suggests that the structure of a printhead 
include a film layer attached to a substrate and then a nozzle plate attached thereupon. 
Although, the specific thickness of the film layer is not expressed in Torgerson et al. 
(935') it would be obvious to make this layer thick as is known in the art as shown by 
Komplin et al. (096') thus one would be motivated to provide a thick film to 
accommodate the ink flow features [Komplin et al. (096') column 1 lines 57-59]. 

Torgerson et al. (935") and Komplin et al. (096') do not disclose adjacent nozzle 
holes spaced apart at a pitch ranging from about 600 to about 2400 dpi. 

Mitani et al. (144') teaches a printhead fabrication method that includes forming 
rows with nozzle holes spaced apart at a pitch of 800 dpi [Column 6 lines 6-8]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the nozzle holes disclosed in Torgerson et al. (935') in 
combination with Komplin et al. (584') to be spaced apart at a pitch of 800 dpi, which is 
within the range of 600 to about 2400 dpi for the purposes of producing a printhead with 
a high nozzle density [Mitani et al. (144') column 6 lines 32-33]. 

In regards to claims 22-25, Torgerson et al. (935') discloses the ink feed edge 
comprises an ink feed slot (71), and wherein the plurality of ink ejection actuators (40) 
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are disposed on both sides of the ink feed slot (71), the ink feed edge comprises an ink 
feed slot (71), and wherein the semiconductor substrate (11) contains two or more ink 
feed slots (71), and the plurality of ink ejection actuators (40) are disposed only on one 
side of each of the ink feed slots (71) [Column 4 lines 31-32; 35-36; 39-41 and see Fig. 
4 elements 40,71]. Torgerson et al. (935') also discloses an inkjet printer cartridge 
(150,152) using the printhead (154,156) disclosed [Column 10 lines 39-42 and see Fig. 
11 elements 150,152 and 154,156]. 

3. Claims 26 and 28-31 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Torgerson et al. (935) in view of Powers et al. (584') and Mitani et al. (5,697,144). 

In regards to claim 26, Torgerson et al. (935') discloses a printhead (100, Fig. 1) 
for a thermal inkjet printer, the printhead comprising: a semiconductor substrate (1 1 , 
Fig. 3) containing at least one ink feed edge and a plurality of heater resistors (56, Fig. 
4) spaced a distance from the ink feed edge, each of the heater resistors having a 
resistance ranging from about 80 to about 200 ohms; a nozzle plate (13, Fig. 3) 
attached to the semiconductor substrate, the nozzle plate containing a plurality of 
nozzle holes (21, Fig. 3), ink chambers (19, Fig. 3) and ink channels (29, Fig. 3) laser 
ablated in the nozzle plate corresponding to the plurality of ink ejection actuators (40, 
Fig. 4) wherein adjacent nozzle holes are spaced apart with a pitch ranging from about 
600 to about 1200 dpi and wherein the distance from the ink feed edge is substantially 
the same for each of the heater resistors. [Column 2 lines 54-56; 58-60, Column 3 lines 
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15-16; 20-22; 33-47, Column 4 lines 53-58; 62-Column 5 line 10]. Torgerson et al. 
(935') does not disclose the absence of a film layer. 

Powers et al. (584') teaches the absence of a thick film layer, a nozzle plate 
attached to the substrate, and the nozzle plate containing flow features such as ink 
chambers, ink channels, and nozzles [Column 2 lines 30-41]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the printhead structure of Torgerson et al. (935') by 
removing the thick film layer and attaching the nozzle plate directly to the substrate as 
taught by Powers et al. (584') for the purposes of providing a printhead with improved 
ink flow performance [Powers et al. (584') column 2 lines 64-67]. 

Torgerson et al. (935') and Powers et al. (584') do not disclose adjacent nozzle 
holes space apart at a pitch ranging from about 600 to about 1200 dpi. 

Mitani et al. (144') teaches a printhead fabrication method that includes forming 
rows with nozzle holes spaced apart at a pitch of 800 dpi [Column 6 lines 6-8]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the nozzle holes disclosed in Torgerson et al. (935*) in 
combination with Powers et al. (584') to be spaced apart at a pitch of 800 dpi, which is 
within the range of 600 to about 2400 dpi for the purposes of producing a printhead with 
a high nozzle density [Mitani et al. (144') column 6 lines 32-33], 

In regards to claims 28-31, Torgerson et al. (935') discloses the ink feed edge 
comprises an ink feed slot (71), and wherein the plurality of ink ejection actuators (40) 
are disposed on both sides of the ink feed slot (71), the ink feed edge comprises an ink 
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feed slot (71), and wherein the semiconductor substrate (11) contains two or more ink 
feed slots (71), and the plurality of ink ejection actuators (40) are disposed only on one 
side of each of the ink feed slots (71) [Column 4 lines 31-32; 35-36; 39-41 and see Fig. 
4 elements 40,71]. Torgerson et al. (935') also discloses an inkjet printer cartridge 
(150,152) using the printhead (154,156) disclosed [Column 10 lines 39-42 and see Fig. 
11 elements 150,152 and 154,156]. 

Allowable Subject Matter 

4. Claims 1-19 are allowed. 

The following is an examiner's statement of reasons for allowance: The prior art 
does not disclose or suggest the claimed "the ink ejection actuators having an aspect 
ratio ranging from about 1 .5:1 to about 6:1" in combination with the remaining claim 
limitations. Any comments considered necessary by applicant must be submitted no 
later than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 

5. Claims 21 and 27 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: In regards to claims 21 and 27, the prior art does not disclose or suggest the 
claimed "the heater resistors has an aspect ratio ranging from about 1 .5:1 to about 6:1' 
in combination with the remaining claim limitations. 
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Response to Arguments 

Applicant's arguments with respect to claims 20, 22-25, 26, and 28-31 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent No. 5,808,640 to Bhasker et al. 

Bhasker et al. (640') is cited for its disclosure of the aspect ratio or length-to- 
width ratio of a heat resistor affecting the resistance of the heater resistor. Bhasker et 
al. (640') however did not disclose the aspect ratio in the claimed range. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lisa M. Solomon whose telephone number is (571) 272- 
1701. The examiner can normally be reached on 8:00 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vip Patel can be reached on (571) 272-2458. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Lisa M. Solomon 

Patent Examiner / lamsonngWen 
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